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* - 8Mb v >#>tt«©tt*#tt. 

[tt^qi 2] MttftftrrftiariiiWGB i tetso- 

[»*15] ISO. 2-8*JU/L©jBv>^>H 
«©*S«i. «BtO.. 2~8*^/LCD^«**sK> 

stfk v > a >tem<Dmi£*&. 

[IUJBH6] iftlSO. 2~5*JU/L©a-7>*f>K 
T-iUai) &«&©*&«<!:. iSO. 2-5-t^/L© 

*;l/sJ?>KXB-e©tS©*;HtO. 5-5 

5-8 0-C-CSj£3-l**-iMt^>*»)«»<DKa* 

[SU*B7 ] M:£gi l - 6 ©(,»r*i*»©:9l«:iB*t©«* 
i£©"?£T. - h U^«r*fD-r4*Jl/#>KT5 F©88 

[ ft^ 8 ] - h y ;u# t/r > t F 'J M fc£»T* * 

[ii*ja9 ] ~> t> t f V wb^a#. -«8« ( i ) 30 
Mbi ] 



R 



r" 

2 '' OH 



(I) 



RCN + H.SO.+HjO — 
RCONH, • H, SO,+H,0 — 

— 2r. ~^b-v>**»W- h >j j^TkfamsticMLxBtti 

tcfflffi£&*7KTCti*. m*.H. Bull. Chan. 3pn., 
5 9 , 2983-2 989 (198 6*f) , SO* Chemi 
stry Letters, 183 — 186 ( 1 982^) tClEi&S 40 

#ffiC>ifei£S*lTt,>.5>„ $tc. 3 -5 7 5 3 

5#<£^g{c«. -&{bv>#>©SIS»;t-|gfftK:itL 

(0005) Ziav>*'>lii<7©MT^M$nt 
t»3. Wxti. #03855 5 -2 2 2-9&«(Ctt. "J 7 A 50 



g^S*Wtrfc<tl-^{b7K^S^U. R> iR' IS 

7>t F 'J Xt^«J-C*SIII*3J|8IBtt©*JUjK>MT 
5 F©Kfi*ffi. 

[0001] 

i *&«©»■*- &ttfls«»] *9ttBt*. Tkfasjctcfco- 

ffl^~^bv>**>M^©$!!ig^?*. *»J:CWi£/flt» 
[0002] 

[ m$*D&M ] - F y ^©TkfDSlEtc «fc «J *t jt>-r S * A 
#>i7i Y'*m&-$-2>t±&-CZZ>. C©*fOJKl& 

**>l7VK$:lftLt. k Fa**>#;U#>®. tF 

ttmcmmx* *3«s«esj6r*4. 

[0003] — F y ^©*fPR(6*'Mffl Ur^jjOg! 
*«iW**tttly-C. WEB«*«©#«ET. -hy;i/© 
7kfDJcj:i9toS-r^*^>g?r s F^iSfibT^JU*' 

U CCD&m&X-it. TifisS ( 1 ) ICmZtiixkSlc. 

m&mri/*:-''? i*ifim&.?z>tc#>. -e©sjst^©Ms. 
w>ffi*>&m its. -?r©/cfe. ttB^-c«iSc>f^sea^ 

■CigSfWtc * ;i<*'>& jf-r £ ©*iBI«r- * -5 . S£ •? 
X. 58SEfti&£ffl(,»5c:£&< , .^h y;U©5"<ifi]tcJ:S 
*J^>S7 5 F©«jfi#ffi*H»TSC 4:&JS*ivc 

[0 004] 



RCONH, • H 2 SO. 

RCOOH + NH, HSO, (1) 

his*. VV F • 7»7 • T^Jl/tf-*^* • r • 7 
)\f*f"^A 5- • S — (Zeitschrift fur anorqanische u 
nd anqemeine Chemie) . 3 0 9 , 1 —3 6RC/1 2 1 
- 1 5 0 ( 1 06 1?) K.MSM<D^micm\ tp&^7 

^*ytt*fFT. 2 o- 1 o o - c-c7ffl©v m 
%\sx-mit^is*>>*'&ttmmmztix^z>. * 

S#l¥^3 3 6 6 6 3 9 -St HJ3ffl#iC-S:. ^S©K®v> 
ia-7>*'>i* >j v At £. ^afiJ©*^b^- h 
'J^A©#fiT. 8 O'CWiJDSSit-s^^ig^stir^ 
5. #19865 5-8 7 7 4 Q^fcfBtCtt. ffiM^ 

>*'>©l^^«:j;5-es<b^>*->©lg^. #53Bg 
5 5 -9 8 1 4 6^«tC«. kSEv>*->©«i^«{c 

«ts-^-fb^>*'>©i^i»s*'pa7S$nTt,^ 0 

tc. #g3¥3 - 6 8 4 4 7 Jg^>*'>K"I 



(3) 

.3 

±2ffi©v>#>fb£»±*Bffi**«*. 60-15 

[0 00 6] LfrC. cn^arfe, ~h!/JMcffi 
SJSJC»-U r JKi^ l*«fiStt*J<fc VMtR&Z £ rMit 

[0 00 7] S6tC, 4$M¥6 - 2 6 9 6 6 6-*£r*K: 

ZcZlBMb"7>**>tt; t F^S^STiE^Lfc—BMb^ 
[0 00 8] 

T 5 F*»J6r* -2>nK<b"7>^>ftHKoKJS^a*« 

riar*i*8tli«r *c t(c»4. *»9icojW© 
an«« ««tt8«*flat>* c t & < , - f y ^tkakc 

[0 0 0 9] 

7crs*ffi«:»Bbr, - h yji/*fliffi-»-fb^>*'> 

[0010] "Tttto*. *»H©«a*tt'Ctt. 
Kfbv>#>*^3^4>&ffiT*oT, fi*7>*/>K 40 
o. 5-1 o^;i/£Jf!^T^ST£c£tcJ:0, ~^b 

(t«, iggO. 2-8^U/LCD7k^<b UTffll^C 

**i8o^rfficctt, mtf. ilgo. 2- 



^¥9 -2427 5 
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iSgO. 2^5*Jl//L©**14)!ll»lK^ffi*^**>S! 
Xt«©*©**«£*, jSv>^>»T^'J*«ft 

tbO. 5-5~Cfflt\ O'C-CJSCESii^Cch 

-»{bv>^>juai€:«a-r4*ffit«**i 
[ooi i ] Huifi-^bv>*'>fti^«^ h u^Tkfliffl 

tt, mriBz:s{b-7>^>MJicD??aET, ~Fy^**w 
-r*-c4cc«fc<j, *ji/#>kts f*sjst£. co* 

fe<fc^ 0 *iBHffl»*, r-^bv>*f>^jgj i 

al, £SL rS, ^M^c<!:(DSgB B B ^^Fp^T\ 
Ib^gf&fftKM n 0 2 -M n O a . 7 ?IgC7,gEHK£>£ 
^b^>^>«««:«l*"r*. 
[0012] 

i*m<D7)\st> y£ji£ ; »^>#>&^*^a, 

t 0 0 1 3 ] ».* l/l^a^>^/>B!*«:«**tta^> 
•st, U3&>*>4J5Wi— K{b^>#>£S^JIK{#o 

y^A, av>^>8thy^A, av>^>i«j^if 

[0014] mrBBia^>^>M**«7cft!: 

tfJVZJlWi. T^t>Mttt*©«3R»2^-6att6!)af|» 

>- 1 , 4-^2/^?K>BL f- F Fd7$JHK. -r 
h5 t FnMTk^jr^K. ^1ft FD7^* ^* 
•y-t Fa«R*7 MTk^-Y ^ ^ ^ 



5 

So 

[0015] »*bi^flB*;i/#>K«:«. 7K*gt£^ffi 

ft £<DlK9Rtt 2-4 Sfl[©ttfoliW«i^* ;b#>B»*$ 

£„ mrgB^flS*Jl/#>»<Da<bL/TW, wt«, y^s 

U^tci'CWWlT^, x£^-jl,7£>, *^x*v- 
Jl/7 5 > % h 5 >tj;£<DT fc* s -^T 

^x^f^ilt^ y*;Ux*f\>k x^;l/ 

jl^;l/X*7Ml/) W*ftf ?>n^o fiSTJ^^x^f^ 

[0017] 0t^«*^?K>BtX«*OBiai 
£) . W®*MS£<E>ig 2^*;b7S>. 5*x 

[ooi8] a7>*>B«4. 
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^ti^ft, aim, *«Kibrfleffl3li 

. ©»aw*©«a[», *Bfr*rii{tv>«>©»stt 1 ft 

ti % 0. 2-8^/L 0. 2-5^;U/ 

L).,»*U<»0. 2-3*Jl//L v Se>(C»*b< 
W0. 3-1. 5 WLigr*^> 0 TkiOT^fiv 

0. 2WL*«T*5i, £05*5— BWfc-7>#> 

[0019] #*W<D4#e«:. a-v>* # >»»«:S*l/T 
J:M»W*< ®*«*^#>Btt:««b, x h y jl/*#0S 

UT0. 5^«± 0. 5-10^) , Of 

£L<fcfc0. 6 — 5*Jl/ (ffliltZ. 0. 6-4-^10 % 
20 £6&C»£ L< te0. 8 — 3*;!/ 0. 8 — 

1. b^Jl) ffg"C^>«9, 0. 5 — 5 •*Jl4fK-C&£iI 

[0 020] a"7>^>M*(D«7cftia«:*5(r»T % IMS 
30 ffll/tti:^ 2ffi<D^>#>ig£W3TSt 

*^b^>*'>, y>K*7>*'>, &m-? 

c^6 2fficDv>^7>je«7kfa«3'c*or 4> 

ffl~c*S. »* UC^2fficD-7>^'>^Cc«, SSK"7>^7 
WK^>**>, ^b^>*f>ai*©««B!JfiatfC 
40 n6©7K«J%^^nSo 2ffiCD"7>^/>^Offiffl* 

So 

[0021] a^>//>»*o«7c«ai«, a*. «*b 

50 «Mi§tt**«TL*i>. ^©/c 



ifrsB97cA&a». m&^tpmm («a«pH8« 

T) . #CCpH4«T©Ktt«« <08;ttfpH2 6tT<D 

a*, at ftBL.«es. <uk, 

y>Mfci'(Dfc«« ;H«L hy*nn»BL hy^Jb 

*HK-S<14. »* Wr^Kctt. jftAK (tttt) . 
[0 0 2 2 ] «v>* # >Ktai^ffi*^#>KX«'€-© 
»fc^>^>©?^*»*totti»«Jt«B'Ctf ft 5 c <h 
-7 5"C (Wttf* 2 0-7 O'C) HlSTfTtcS 

s. sjeatta^ 5 -c*Mr ttKjsi4<DfiTic t *> a 

[0 0 2 3 ] jkie»tsl wi*ft3e-ffcs**te«>; 'a 
maL 1 0-1 5 o-c (»*i<tt5o-i 2 0*0 

flgO&gri 0#-l 2B#IB«!«T.5C<t#r#a. 
[0 0 24 ] CCDcfcStCkTff 6ftfc-»<fc-?>#>M» 

*»*T*/c2st>cD^ h y;U7k#nffl«BiiLr»a'C* 

RCN Xtt RCOCN •cato-rci^r** (5£ 

»£*WLTt>Tfc«tio c ~ h yjucte^y- h y ^ 
£Sk^*ft& 0 -rat)%, mzmmmmtimm. mm 

[0025] luie^iM^^tTk^sccts, tsfliKffc** 
a&tf*»R»wh*jR** ma. x*;k 7* 

1 -^>Jk -^>^Jk ^*2^k =*-*^k Tis 

; t'x;k T'JJk 1-:7'p^x;u s ^V7'd 
"<x;k 2 -^ r 7 u ^^ai*©fie3R»2- 1 2*fg<DT;U 
^iHiif^b, 2-^Dtr-^35ci*(D^*»2 — 
1 2afl[©7iU*^^a;SC/«SR»2-l 21g<D7 
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[0026] im&mt7kmmt\ts ■ s/*o ^ 

Jk ^>^n^^^jbft^(D^^3- 1 OggO^n 
7;u+;H^cti6 &c*f 4 > * p t ^ * u > Sft <b* 

;k ^b^ji/tti-0DK*»6- l 4figcDr y-;us-?> 
c ft 6K»j£ir sr»;-i/>» £* tfwsr * £ . 

[0 02 7 ] tt^SSi Uttt, Wt«. SJRBHP, K 

AK, .?yjk ?-xx;k fc"ay;k fP'ji/iJk b" 
yt>;k f 5^xjk tryss/^k ey^;k tr 
^ys>y, wj^, ^^y^Stti' 

[0 0 2 8 ] MfERT^£ft£tft6<£>Stt, ^CD^IS 

s, T)i*Ji**m. 7ii-^«, 

[0 02 9] WIMRi-hyjWCtt, ^«^2- 

6 (Dtrnxiz^mu- h y ju ( t -t > - h y t ' 

so y ; vp^h'J^k r h ;Uy^c cfcDISfn^ - 

7><fc7«;jk ^of>-f yji'tt&'o^ttffi^ h y;u 

y^a^cDRcocN (rwbusbkieid) r-s^^ft^ 

to 0 3 0 ] reaec- hy^ectt, s^su- 
l oox h y;u (>^p^>#>;fr;b*"x h yjb, 

D^^f>^;^hV;^<i:) fc£#S£ft£ e ^§ 

Ky^ecti, -ffS^«. ^>^F'J;k.o- t m- 
40 Mp -^dd<>^ h yjl/. o-, m-R^p -^ 
WD^>y^h'JJk o-, m -Mp h d-<> 
Vxhij;U % o-. ni'Mp- FM> x /'h'JJk 
2, 4-y^PP^>V r ^h , JJk 7-V-h^k a 

yj^ h y ; 7 ^dx h y -/V7*Piiy;k f- 
U7^a^Fyji/% £-<D5t#&^x h y jua i'^S^ ft 

»J;k p-th*P + y7i^l/7-feF^MJjK p - ^ 
ht5/7x^l/7t hx h «Jj|/4i'<J!)77;b*;H*^ 

50 fS^h-'J^fctShi. 



(6) 

.9 

coo3i] f vwtte. mmm*. warns* 

^f-aEfr t Cx^ts 5 Xtt 6 fflSRiRa* W 

h >JJWb£», Wilt*, >#^#~ 

JK^XttBtoJK^ b V to : 2 — >7 -/ fcT 'J S? 
3-^7^f'J^>, 4-^7/b'.'J^X ^7/ 

3RM-7-*S£f ~ h y ^ ; 5 - is? J A > K ->Utt £<Dt6 

hyjUtCtt, RCOCN (.R«.«3R3ERS*^r) 

h yji/^iffc^*n^>o 

[0 0.3 2 ] lulBRr^Sn-2>J!l)!ftK^t*^S, B§3» 

y^Wfc^B.iLTW; W*!«, 7 ^ >7-fe F^ h 'J^k 
a-TX sv'u tt— V y ;k a-7^^o-MJ 
Wi'©a-T5^^h y;b; 3 - 7^7'Pf^ h 20 

[0 0 3 3 ] «J1EV7> t F 'J >lt^ 

^CDTKfflCCW^T^ao »K^7>t h* y Xb&Wc 

a-^7>tF»JXb^ fi-i ^7>kKVWt' 
^B5* r-^7>t Fy>fk^fc£#«**ia;. V7 
>fc FyMt^»©«JR»W/«l*«2-l 8, »£b 
<«3-12, S6K:»j!L f <B3^88«-C*4. 

[0034] a— >7>t Ky>-fb^«3Cc» % Wxii, 

( i ) r»*>s*iaffc^*#«*fta. 

[0 03 5 ] 30 
Hk2] 



1 iR 1 »Kie«:**B[-f-rttftir»] 

buISR 1 % R' r^sna^kTKSSSc/ctD^k*^ 

urwac >SftS«: , lute R ©jbtk o /c 40 
mmstitjmm. mm&&nt*mm. 3?mm$nt*m 

2 CCtt, Wit*. H95ERC0^r2^/cK3R«l-l 2 
(»*0<«1 -6) gK©7Jl/*^S. K*»2-l 

6-i 4««©7y-iua. xt/-<>^;k 

;k l-7x^l/x^k 3-7x-;l/7'Df;k 4 - 
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iLtlt WAt*. ^a:7"PfcVk 5/*o^ik > 
#P^>^Jk Sx^n-vts^k P^^'^k 
d * ? *tom& £* 3-8 fggCD^> ^07 ;U*7 > 

8te£#*tf6*ia. 

[ 0 0 3 6 ] a - *>7 > fc K y t 
lt«, W*.«; tfPt^7thr.F'J^ ^F~ 
hy;k 7tF»7>t Fy>, 2-tFo + ^^ 
>~Fyjk 2-fc Fp*^>-4 -^Jl/^*:/£>~ 
F y;k 2-t Fo+>'-2-yf;l'^>- F y;k 
2-t FPtv-3 --rf^Jl/^*->~ F 'j;k 2-t F 

p^->- 3 -^f->-=- F y;k 2-t fd+^>^> 
~ F y^,' 2-t Fo+^f>^ h y;k 2-tF 

D^^>7^>^ h y;V^i'<Dflg)CSRa-^7>t F 'J 
> ; 2- 1 Fo.^^>->'^n^+-y*>7-te h - F y;u % - 
y^D^>^y>v7>t F y 5>^D^+1f^>;> 
7>t F y >^ci:<Dfli5I^Qr-^T>t F y > ; *^>7 :: 
a^- h y;k 2-t FD + ^- 3 -7^^;^^>^.h 
y <!:* 05?SJK a - ^>7 > t F y >ft if3W*W6"tl 

€>o / ... 

[0 0 3 7] fiulEiS —>7>fc F V >{k^i L/T«, 
.flWx.«, 3-t Fd^^'D^>^.> y-Jk" 3-tFP 
^^^^>^h>JJk 3-tFP4y^it>^h'J 

2-fc FD^^v^o^t^^ h "J-!k 3 
- t Fp^^- 3 - ^^;i/7 ; c3^^>^ K-yiUft'^M 
ttVC£&o r-;>7>tFUMt^BJiUm «A 
4-tFa+^^^>-F'J;K 4-tFci^>^ 

^-y->^ h y-ik 3-t FD^y^t>*^> y 

4- t Fo^e>- 4 -7 * ~jl>7$l'~ b y.Jl/35r<b' 
[0 0 3 8 ] Lt>^ h y;ucc^, ->r>t F.y>*k 

m?L&. mtt < i > xm.^ti^<t^mtit<o 

J:^^c, t FP+v*W'>S^:f#4±tWi3ia-y 
7>t Fy>{k^B5^ci'^$*na. S6CC->7>fcF 
•jXk^©^^»*u^h yjwctt...^* h^h y 

;k 7-fe F>^7> t F y 2 -fc Fd + ^-4-^ 
^-;l^^^y^>^ F y;^i'CD^S»3-8fia<DflgB» 
ISa-^>7>t F'J >ts:£i£&&tlZ>. 
[0 03 9] ^ ^F'JWa-v7>tF'JM^ 
%r*a»^«:« % a-v7>bF'JXt^»e)v7 

^7 h ^- F y;btc*f-ra7-fe F7^ft F ; 2 - fc Fo + 
- 4 - ^^;b^^^^>^ h y;i/*cSt-r-5>3->^^ 

>fc F y >it<£WXD&mi)WM 2 ti. 4 1 Kn* 

»Jn»ia-'>7>fc KyXk^ecjtLT. 

0. 1 -5 0*Jl/%fIK. »*L/<«0. 5-30^ 

Sf)«:Wb<(n-i0^i/%igt'*4 o 
{ 0 0 4 0 ] ~ h y ;ucD7kWSJ£«. ^ h y to 

1 ^ejbtc^UTTkO. 5-2 0 0 -=&Jt4ig£J8l>-af 5 



11 

ui. l-iob^i/Sgt*^ «c*j- -F'Jjwd 
[0 04 1 ) -nt^m<t^>ii>tm<mmm^mjs: 

«ti'iUtffifflt*S. Sf£»ft». 2 0-1 

5 o -a » * l < tt - 3 o-ioo *c*isr JSJSS 

K# 2 0 •e*MTteKJ£WBfl#fi < tt 0 *>*T l> 0 SUM 
1 5 OX;*3BA*4RVTWb*^lCttt©BIS 

wt-r&*^*K>»T-3 Ft% x«w««r*«sa*<t 

-f fcSJS, T 5 F - 7^S*fiJ£tt 4'tc cfc 0 . *tJS"T 30 

FO+V*Jl/^>KtcSI3S*C#^4#tcc, 75F-x^ 

x*7";M* v mifBt Fa + ^Ji' ^X7*;b{bfc: 
j:ot^Slt^So b FD*S/*W>Bi 

«Ftc, tFP*^#>R. t Fo+^*^#>Mx 
[0 04 3 ] 

*Dffiz.Wb^> b yju*fflSl£«:»br so 
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>I7^ FtHiTSitlfS'Cii, *»93©*^# 
>i7$ F^jlJStit Htrsa— Bi-fb^>//>ftHK* 

ffll^OT, ~ b V ;l/3fe6»j£r**^#>M7 =• F£ 
l^C<b&<, "■=■ h "J ^©7jcfflCC<tb*;l/#>KT5 F 
[0 044] 

[HJ609J «T6c, HJte^^ck^b^^S^^T^ 

y> AO. 0 6 2 5^7)(l 1 Oml 
Cc?SJKU/c«^>**>M*y^A7K«f« («K0. 57 
*)l/L) tc, jftttSO. 0 6^£^*&cflD;L/dlL 
30*CtCjn«ftU/c. CCDffi^C, ^-JfiO: 125^6 
;l/£7Kl 3 0ml «:S)i?U/c^ A «5M*«* (?£S0. 
9 6WL) MftT. SfSS££3 0-3 

9o;cc3b#PhTc^rsu/c 0 f#e>ti/cx5 y-*aa 

U 1 1 O'CT'KMU IM*irSC<bK:j:.tK Hfe<D" 
BMfcv>^>»« (A) itcj W3Htt«r«B-r 

&fc«> % ±EilB«<0»ff * 3 B?f^, ZlI^b-7>77> 
MM (B) . (C) *$«fctf (D) *W«b/C 
[0 04 5] TKWSfK 

»6n^-wbv>^>«a (a) b. iff*, mm 

^Ii/crtgi5 0 m I ©*7XBt^cAn, 5^ h 
^F yjl/ <LCN) *»«2 9 ff (*JWJt : tJc/LCN 
=i6 4)**nA. 7 0'C-Cl. 5B$p a 1Si^^i±/c 0 *U 
SlCitf^OLCNSCF^^ F7^ FSrMffllfti'P 
vF^77^{Cj:^gll/c(!;C5, LCNOfs^b^ 
87. 0%, ^4? F75 FOJRV8 6. 8%. ^ i? b T 

>g4^ (B) , (O fcctcx (D) ocoi^r v ±fe«tpi 

tt. fn?n8 6. 1%. 8 6. 7%&t>'8 6. 7%T 

[0 04 6] tb$5f« 1 

®7>^>^'J^AO. 0 6 2 5^*1 1 Om I 
tCjgKO/dB^>2f>B«7 y ^ AtK^S (?^E0. 57 
^U/L) *5 0*CCc»B»O/c B C<D*S«ec. KtK^ 
>tj>0. 0 4 7^;l/i7K^b^ y -)A0. 0 8 8^1/ 
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(54) MANUFACTURE OF MANGANESE DIOXIDE CATALYST AND PREPATION OF CARBOXYUC ACID AMIDE 

(57)Abstract 

PROBLEM TO BE SOLVED: To prepare carboxylic acid amide by a high selection rate by using a manganese dioxide catalyst of 
a high catalyst activity and hydrating nitrile. 

SOLUTION: When a permanganate is reduced by a polycarboxylic acid or its derivative under an acidic condition, manganese 
dioxide is prepared by using a water-soluble polycarboxylic acid or its salt of 0.5-5mol to permanganate of 1 mol and treating at 
the temperature of 5-80° C. A water-soluble aliphatic polycarboxylic acid such as oxalic acid is included in the polycarboxylic 
acid. Caroboxylic acid amide can be prepared in a high yield and high selection rate by hydrating nitrile under the presence of 
the manganese dioxide catalyst. An a-cyanohydrin compound such as. for example, lactnitrile. 2~hydroxy-4- 
methylthiobutanenitrile and the like are included in nitrile. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C): 1 998.2003 Japan Patent Office 



* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the manganese-dioxide catalyst which is the approach of carrying out reduction 
processing of the permanganate with a multiple-valued carboxylic acid or its salt and making a manganese dioxide generating, 
and is processed using a water-soluble multiple-valued carboxylic acid or 0.5-10 mols of its derivative to one mol of 
permanganates. 

[Claim 2] The manufacture approach of the manganese-dioxide catalyst according to claim 1 processed under acid conditions. 
[Claim 3] The manufacture approach of a manganese-dioxide catalyst according to claim 1 that a multiple-valued carboxylic acid 
is a water-soluble aliphatic series multiple-valued carboxylic acid. 

[Claim 4] The manufacture approach of a manganese-dioxide catalyst according to claim 1 that a water-soluble aliphatic series 
multiple-valued carboxylic acid is oxalic acid. 

[Claim 5] The manufacture approach of the manganese-dioxide catalyst according to claim 1 using the water solution of the 
permanganate of the concentration of 0.2-8 mols / L, and the multiple-valued carboxylic acid of the concentration of 0.2-8 
mols / L or the water solution of the derivative. 

[Claim 6] The manufacture approach of the manganese-dioxide catalyst to which use the water solution of the permanganic acid 
alkali-metal salt of the concentration of 0.2-5 mols / L and the water-soluble aliphatic series multiple-valued carboxylic acid of 
the concentration of 0.2-5 mols / L or the water solution of the salt for by the mole ratios 0.5-5 of the water-soluble aliphatic 
series multiple-valued carboxylic acid to a permanganic acid alkali-metal salt, or its salt, and it is made to react at the 
temperature of 5-80 degrees C. 

[Claim 7] The manufacture approach of the carboxylic amide which hydrates nttril under existence of the catalyst of a publication 
in one term of claims 1-6. 

[Claim 8] The manufacture approach of carboxylic amide according to claim 7 that nitril is a cyanohydrin compound. 
[Claim 9] A cyanohydrin compound is a general formula (I). 
[Formula 1] 

R 1 ^ ^CN 

A ring may be formed with the inside R1 of [type, and that R2 is the same or the carbon atom with which it differs, the 
hydrocarbon group which may have a hydrogen atom or a substituent is shown, and R1 and R2 adjoin. However, R1 R2 The 
manufacture approach of the carboxylic amide according to claim 8 which is alpha-cyanohydrin compound expressed with] which 
is not a hydrogen atom to coincidence. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a useful manganese-dioxide catalyst and the 
manufacture approach of the carboxylic amide using it, when manufacturing the carboxylic amide which corresponds from nitril by 
the hydration reaction. 
[0002] 

[Description of the Prior Art] The carboxylic amide which corresponds by the hydration reaction of nitril can be manufactured. 
This hydration reaction is an important reaction which can be used for the approach of manufacturing hydroxycarboxylic acid, 
hydroxycarboxylic acid ester, or unsaturated-carboxylic-acid ester via a hydroxycarboxylic acid amide from the approach of 
manufacturing acrylamide from acrylonitrile, and a cyanohydrin compound. 

[0003] As an approach of manufacturing a carboxylic acid using the hydration reaction of nitril. the method (sulfuric-acid method) 
of manufacturing a carboxylic acid via the carboxylic amide generated by the hydration of nitril is learned under existence of a 
sulfuric-acid catalyst. However, by this sulfuric-acid method, as shown in the following type (1), in order that nitre cake acid 
ammonium may carry out a byproduction, a processing facility of that by-product is needed. Therefore, it is difficult to 
manufacture a carboxylic acid economically with high working efficiency by the sulfuric-acid method. Therefore, to develop the 
manufacture approach of the carboxylic amide by the hydration of nitril is desired, without using a sulfuric-acid catalyst. 
[0004] 

RCN+H2S04+H20 -> RCONH2 and H2S04 RCONH2andH2S04+H20 -> RCOOH+NH4HS04 (1) 

on the other hand, the catalytic activity in which the manganese dioxide was excellent to the nitril hydration reaction is shown — 
Bull.Chem.Jpn., and 59, 2983-2989 (1986) — and — It is indicated by Chemistry Letters, and 183-186 (1982). [ for example, ] In 
these reference, the catalytic activity of a manganese dioxide changes with methods of preparation, and is indicated that 
catalytic activity is lower than electrolysis manganese. Moreover, generally preparation of a manganese dioxide is difficult, and 
since the catalytic activity of the obtained manganese dioxide differs for every batch, needing skill special to preparing the 
manganese-dioxide catalyst of reproducible catalytic activity is indicated by JP,63-57535,A. 

[0005] The manganese dioxide is prepared by various approaches. For example, the method of returning the manganese of 7 ** 
to Die Zeit SHURIFUTO FUYUA ANORUGA niche UNTO ARUGEMAINE KEMI (Zeitschrift fur anorganische und allgemeine 
Chemie), 309, 1-36; and 121-150 (1961) at 20-100 degrees C under neutrality - alkaline conditions according to the approach of 
a publication, and obtaining a manganese dioxide is indicated by JP.55-222.A. The method of heating an equivalent manganese 
sulfate and potassium permanganate at 80 degrees C under existence of the sodium hydroxide of an oversmall one is indicated 
by the U.S. Pat. No. 3366639 specification. Moreover, the manufacturing. method of the manganese dioxide by the pyrolysis of 
manganese carbonate is indicated by the manufacturing method of the manganese dioxide by the pyrolysis of manganese nitrate, 
and JP.55-98146.A at JP.55-87749.A. Furthermore, the approach to which a permanganate and a divalent manganese compound 
are made to react at 60-150 degrees C among aqueous acids is indicated by JP.3-68447.A. 

[0006] However, it is difficult to acquire the manganese-dioxide catalyst which has high catalytic activity and selectivity to a 
nitril hydration reaction also by these approaches with sufficient repeatability. Moreover, the catalytic activity and reaction 
selectivity over a nitril hydration reaction are not yet enough, either, considering a industrial viewpoint. 

[0007] Furthermore, the approach of returning a permanganate by hydrazines or hydroxycarboxylic acid is indicated by JP.6- 
269666.A. The manganese dioxide which the approach of returning one mol of permanganates to this reference by 0.26 mols of 
oxalic acid as an example of a comparison was indicated, and was obtained by this approach has activity lower than the 
manganese-dioxide catalyst which returned by hydrazines. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the approach that the manganese- 
dioxide catalyst which has high catalytic activity to a nitril hydration reaction can be manufactured with sufficient repeatability. 
Other purposes of this invention have high catalytic activity to a nitril hydration reaction, and are to offer the manufacture 
approach of a manganese-dioxide catalyst that carboxylic amide can be manufactured with high selectivity. The purpose of 
further others of this invention is to offer the approach that the carboxylic amide which corresponds from nitril can be 
manufactured with high yield and selectivity. Another purpose of this invention is to offer the approach that carboxylic amide can 
be manufactured by the hydration of nitril. without using a sulfuric-acid catalyst 
[0009] 

[Means for Solving the Problem] this invention persons pay their attention to the approach of returning a permanganate with 
multiple-valued carboxylic acids, such as oxalic acid, or the salt of those. If a multiple-valued carboxylic acid or its salt is used 
under a specific reaction condition in case reduction processing of the permanganate is carried out by the multiple-valued 
carboxylic acid or its salt, as a result of considering wholeheartedly the preparation approach of the manganese-dioxide catalyst 
for nitril hydration The manganese-dioxide catalyst which has high catalytic activity and selectivity in a nitril hydration reaction 
found out being obtained with sufficient repeatability, and completed this invention. 

[0010] That is, by the manufacture approach of this invention, it is the approach of carrying out reduction processing of the 
permanganate with a multiple-valued carboxylic acid or its salt, and making a manganese dioxide generating, and a manganese- 
dioxide catalyst is manufactured by processing using a water-soluble multiple-valued carboxylic acid or 0.5-10 mols of its 
derivative to one mol of permanganates. In this approach, reduction processing can be performed under acid conditions. 
Moreover, water-soluble aliphatic series multiple-valued carboxylic acids, such as oxalic acid. etc. are contained in a multiple- 
valued carboxylic acid. Said permanganate can be used as a water solution of the concentration of 0.2-8 mols / L, and a 



multiple-valued carboxylic acid or its derivative can be used as a water solution of the concentration of 0.2-8 mols / L The 
method of manufacturing a manganese-dioxide catalyst is also included in the approach of this invention by using the water 
solution of the permanganic acid alkali-metal salt of the concentration of 0.2-5 mols / L, and the water-soluble aliphatic series 
multiple-valued carboxylic acid of the concentration of 0.2-5 mols / L or the water solution of the salt by the mole ratios 0.5-5 
of the water-soluble aliphatic series multiple-valued carboxylic acid to a permanganic acid alkali-metal salt or its salt, and 
making rt react at the temperature of 5-80 degrees C. 

[0011] Said manganese-dioxide catalyst is suitable as a catalyst for nitril hydration. Therefore, by the manufacture approach of 
this invention, carboxylic amide is manufactured by hydrating nitril under existence of said manganese-dioxide catalyst. In this 
approach, nitril may be a cyanohydrin compound. In addition, among this specification, a "manganese-dioxide catalyst does not 
ask the crystal structure of alpha mold, beta mold, gamma mold, delta mold, etc., but means the manganese-dioxide catalyst 
which is in stoichiometric in the range of Mn02-about 1 .7 MnO. 
[0012], 

[Embodiment of the Invention] Below, this invention is explained at a detail. Alkaline-earth-metal salt; permanganic acid 
ammonium, such as alkali-metal salt; permanganic acid magnesium, such as for example, a permanganic acid lithium, sodium 
permanganate, and potassium permanganate, calcium permanganate, permanganic acid strontium, and barium permanganate, etc. 
is contained in said permanganate. These permanganates may be hydrates. These permanganates are independent, or may be 
combined two or more kinds and may be used. 

[0013] A water-soluble permanganate is contained in a desirable permanganate. Alkali-metal salts, such as the water-soluble 
permanganate which is a water-soluble permanganate and can separate easily especially the manganese dioxide moreover 
generated and the by-products (metal hydroxide etc.) generated with reduction processing, for example, potassium 
permanganate, sodium permanganate, and a permanganic acid lithium, etc. are desirable. 

[0014] In this invention, a water-soluble multiple-valued carboxylic acid or its derivative is used as a reducing agent for carrying 
out reduction processing of said permanganate. As a multiple-valued carboxylic acid for carrying out reduction processing of said 
permanganate For example, oxalic acid, a malonic acid, a succinic acid, a succinic anhydride, a glutaric acid, A with a carbon 
number [ of an anhydrous glutaric acid, an adipic acid, etc. ] of about two to six aliphatic series saturation multiple-valued 
carboxylic acid; A maleic acid. Aliphatic series partial saturation multiple-valued carboxylic acids, such as a fumaric acid and an 
itaconic acid; Cyclohexane-1.4-dicarboxylic acid. A tetrahydrophtal acid, tetrahydro phthalic anhydride, hexahydrophthalic acid. 
Alicyclic multiple-valued carboxylic acids, such as hexahydro phthalic anhydride, an anhydrous beef fat acid, and anhydrous himic 
acid; aromatic series multiple-valued carboxylic acids, such as a phthalic acid, phthalic anhydride, isophthalic acid, and a 
terephthalic acid, are mentioned. These multiple-valued carboxylic acids are independent or they can be used, combining them 
two or more sorts. In addition, water-insoluble nature or a poorly soluble multiple-valued carboxylic acid (for example, aliphatic 
series multiple-valued carboxylic acids, such as a glutaric acid, an adipic acid, and an itaconic acid, an alicyclic multiple-valued 
carboxylic acid and an aromatic series multiple-valued carboxylic acid) can be used as water-soluble multiple-valued carboxylate 
by using it as a salt mentioned later among said multiple-valued carboxylic acids. 

[0015] A water-soluble multiple-valued carboxylic acid, especially a water-soluble aliphatic series multiple-valued carboxylic acid 
are contained in a desirable multiple-valued carboxylic acid. Although water-soluble aliphatic series multiple-valued carboxylic 
acids may be partial saturation multiple-valued carboxylic acids (for example, maleic acid etc.) etc.. water-soluble saturation 
aliphatic series multiple- valued carboxylic acids (for example, oxalic acid, a malonic acid, a succinic acid, a succinic anhydride, 
etc.) are used in many cases. With a carbon numbers [. such as oxalic acid, ] of about two to four saturation aliphatic series 
dicarboxylic acid is especially contained in a desirable multiple-valued carboxylic acid. 

[0016] A salt, low-grade alkyl ester, etc. of the various compounds which make a multiple-valued carboxylic acid generate by 
reduction down stream processing, especially a multiple-valued carboxylic acid are contained in the derivative of a multiple- 
valued carboxylic acid. As a salt of said multiple-valued carboxylic acid, for example A lithium, sodium, Alkaline-earth-metal salts, 
such as alkali-metal salts, such as a potassium, calcium, and magnesium, A salt with inorganic bases, such as ammonium salt, 
dimethylamine, a trimethylamine, Organic amines, such as triethylamine. a pyridine, and a mOrpholine, ethanolamine. A salt with 
organic bases, such as alkanolamines. such as diethanolamine and triethanolamine, etc. is mentioned. As low-grade alkyl ester 
For example, C 1-4, such as methyl ester and ethyl ester Alkyl ester (it is especially C 1-2 alkyl ester) is mentioned. Low-grade 
alkyl ester may be half-ester like the monoalkyl ester of a multiple-valued carboxylic acid, the derivative of these multiple-valued 
carboxylic acids — a kind — or two or more sorts can use it, mixing, and you may use together with said multiple-valued 
carboxylic acid of isolation. A water-soluble multiple-valued carboxylic-acid derivative and multiple-valued carboxylate (for 
example, multiple-valued carboxylate. multiple-valued carboxylic acid methyl ester, etc.) (for example, an alkali-metal salt a salt 
with an organic base, etc.) without making especially a water-insoluble object generate are contained in the derivative of a 
desirable multiple-valued carboxylic acid. 

[001 7] In a desirable multiple-valued carboxylic acid or its derivative, especially Oxalic acid or its derivative L for example, 
anhydrous oxalic acid, oxalic acid dihydrate. Ammonium salt (for example, an ammonium oxalate, oxalic acid hydrogen ammonium, 
etc.). an alkali-metal salt (for example, an oxalic acid lithium and an oxalic acid hydrogen lithium — ) A potassium oxalate, a 
potassium hydrogen oxalate, a sodium oxalate, oxalic acid hydrogen sodium, etc., A salt (for example, salt with amines, such as 
dimethylamine. diethylamine. and ethanolamine) with an organic base and water-soluble low-grade alkyl ester] (for example, oxalic 
acid dimethyl etc.) are contained. Oxalic acid or its derivative is used as oxalic acid or its hydrate, and an oxalate in many cases. 
[0018] A permanganate, and a multiple-valued carboxylic acid or its derivative is usually used as a water solution, respectively. 
As for the concentration of said component in a water solution, it is desirable that it is high concentration as much as possible in 
the range which can dissolve said component, the range which does not spoil the activity of the manganese dioxide which 
generates the concentration of the concentration of the permanganate in a water solution and a multiple-valued carboxylic acid, 
or its derivative, workability, etc. — it can choose — for example. — respectively — 0.2-8mol/L (for example, 0.2-5mol/L) — 
desirable — 0.2-3mol/L — it is about 0.3-1.5 mols / L still more preferably. The specific surface area of the manganese dioxide 
generated as the concentration of the concentration of the permanganate in a water solution, a multiple-valued carboxylic acid, 
or its salt is under 0.2 mols / L may decrease, and activity may fall. 

[0019] Comparatively many multiple-valued carboxylic acids are used for the special feature of this invention to a permanganate, 
and it is in the point of making the catalytic activity in a nitril hydration reaction, and the manganese-dioxide catalyst for nitril 
hydration with high selectivity generating. That is, the 0.5 mols or more (for example. 0.5-10 mols) of the 0.6-5 mols (for example. 
0.6-4 mols) of the amount of the multiple-valued carboxylic acid used are 0.8-3-moI (for example. 0.8-1.5 mols) extent still more 
preferably preferably to one mol of permanganates, and it is about 0.5-5 mols in many cases. Probably because a reduction 
reaction does not advance smoothly that the amount of the multiple-valued carboxylic acid used to one mol of permanganates is 
less than 0.5 mols. the yield and catalytic activity of a manganese dioxide fall greatly. In addition, when the amount of the 



multiple-valued carboxylic acid used is superfluous, a reduction reaction may advance too much, divalent manganese oxide may 
generate, and activity may fall. 

[0020] In reduction processing of a permanganate, divalent manganese salt may be used together with said multiple-valued 
carboxylic acid or its salt. By using divalent manganese salt together, the amount of the multiple-valued carboxylic acid used can 
be reduced. Organic-acid salts, such as inorganic-acid salt; manganese acetate, such as a manganese sulfate, manganese nitrate, 
a manganese chloride, phosphoric-acid manganese, and manganese carbonate, cyanic-acid manganese, thiocyanic acid 
manganese, and sulfonic-acid manganese, are contained in said divalent manganese salt. Manganese salt divalent [ these ] may 
be a hydrate, divalent manganese salt — a kind — or two or more sorts can use it, mixing. Inorganic-acid salts and these 
hydrates, such as a manganese sulfate, manganese nitrate, and a manganese chloride, are contained in desirable divalent 
manganese salt. The amount of the divalent manganese salt used can be chosen in the range in which the reduction reaction of a 
permanganate is not spoiled, for example, is about 0.05-5 mols preferably 0.01-10 mols to one mol of permanganates. 
[0021] Reduction processing of a permanganate is usually performed by the liquid phase system. As a solvent, an aquosity 
medium, especially water are usually used. Although the reaction (reduction processing) with a permanganate, a multiple-valued 
carboxylic acid, or its derivative can be performed in the acid - basic large range, if a manganese dioxide is made to generate in a 
basic field, catalytic activity will tend to fall. Therefore, it is desirable acidity - a neutral region (for example, eight or less pH), 
and to perform especially said reduction processing in a with a pH of four or less acid field (for example, with a pH of two or less 
strong acid nature field). When carrying out reduction processing under acid conditions, acidity or alkalinity is usually adjusted to 
an acid field using an acid (for example, inorganic acids, such as a sulfuric acid, a nitric acid, a hydrochloric acid, and a phosphoric 
acid; organic acids, such as an acetic acid, a trichloroacetic acid, trifluoroacetic acid, a propionic acid, methansulfonic acid, and 
p-toluenesulfonic acid), a desirable acid '• — an inorganic acid (mineral acid) — a sulfuric acid etc. is especially contained. 
[0022] The reaction (reduction processing) with a permanganate, a multiple-valued carboxylic acid, or its derivative can be 
performed in reaction effectiveness and the temperature requirement which does not spoil the activity of the manganese dioxide 
to generate, for example, can be preferably performed the processing temperature of 5-80 degrees C with 1 5-75-degree-C (for 
example, 20-70 degrees C) extent. If reduction processing takes long duration to reaction temperature with a reactant fall and it 
exceeds 80 degrees C at less than 5 degrees C. probably because it will be based on too much advance of a reduction reaction, 
divalent manganese oxide carries out a byproduction, or surface area decreases and the catalytic activity of a manganese dioxide 
tends to fall. Reaction time can be suitably chosen from the range of 5 minutes - about 20 hours. 

[0023] After reaction termination, in order to stabilize a catalyst, riping is desirable. This aging is temperature [ a little ] higher 
than reaction temperature, and can be performed for several minutes to several hours. Aging can be performed for 10 minutes to 
about 12 hours at the temperature of for example, 10-1 50-degree-C (preferably 50-120 degrees C) extent. It may dissociate 
from reaction mixed liquor by approaches, such as filtration, or it may rinse and dry. and the generated manganese-dioxide 
catalyst may be refined, and may be used for a nitril hydration reaction. 

[0024] Thus, the acquired manganese-dioxide catalyst is suitable as a catalyst for nitril hydration for manufacturing the 
carboxylic amide which corresponds by the hydration of nitril. In the manufacture approach of the carboxylic amide of this 
invention, especially the nitril used as a reaction component is not restricted, but can be chosen from the compound of the large 
range, typical nitril — formula RCN or — RCOCN It can express (R may show an aliphatic hydrocarbon radical, an alicyclic 
hydrocarbon radical, an aromatic hydrocarbon radical, or a heterocycle radical among a formula, and these radicals may have the 
substituent further). The poly nitril is contained in nitril. That is, said aliphatic hydrocarbon radical, an alicyclic hydrocarbon 
radical, an aromatic hydrocarbon radical, or a heterocycle radical may be the polyad not only the radical of monoyalence but 
more than bivalence. 

[0025] On said aliphatic hydrocarbon radical, a saturated hydrocarbon radical and an unsaturated hydrocarbon radical. For 
example, methyl, ethyl, propyl, isopropyl. butyl, isobutyl, The alkyl group of one to carbon number 12 (preferably 1-6) extent, such 
as s-butyl. t-butyl, pentyl, hexyj, octyl. and DESHIRU; Vinyl. A with a carbon numbers [, such as an allyl compound, 1-propenyl, 
isopropenyl, and 2-butenyl, ] of about two to 1 2 alkenyl radical; with a carbon numbers [. such as ethynyl and 2-propynyl, ] of 
about two to 1 2 alkynyl group;, a with a carbon number of about two to 1 2 alkylene group, etc. are contained. 
[0026] A with a carbon numbers [, such as cyclo propyl, cyclo butyl, cyclopentyl, cyclohexyl, and cyclo octyl, ] of about three to 
ten cycloalkyl radical, the cyclo alkylene group corresponding to these, etc. are contained in an alicyclic hydrocarbon radical, and 
a with a carbon numbers [, such as phenyl and naphthyl, ] of about six to 14 aryl group, the arylene radical corresponding to 
these, etc. can be illustrated as an aromatic .hydrocarbon radical on it, for example. 

[0027] The heterocycle radical which contains at least one atom chosen from the nitrogen atom, the oxygen atom, and the sulfur 
atom as a hetero atom as a heterocycle radical, for example is contained. Heterocycle radicals may be any of an aromaticity 
heterocycle radical, a non-aromaticity heterocycle radical, and a condensation heterocycle radical. As a heterocycle radical, a 
furil, thienyl, pyrrolyl, pyrrolidinyl, pyridyl, pyrazinyl one, pyrimidinyl, pilus DAJINIRU, piperidino, morpholino, mol HORINIRU, a 
quinolyl. radical, etc. can be illustrated, for example. 

[0028] These radicals shown by said R may have substituents, such as a halogen atom, hydroxyl. an alkyl group, an aryl group, an 
alkoxy group, an aryloxy group, a surfhydryl group, an alkyrthio group, an aryl thio radical, a carboxyl group, an ester group, an acyl 
group, an amino group, monochrome or a JI permutation amino group, and a nitro group, further according to the class. The 
number of a substituent is one to about four. 

[0029] Saturation or unsaturated nitrile (the saturation dinitrile. such as saturation mono-nitril; MARONI tolyl, such as the 
acetonitrile, propionhxile, butyronitrile, isobutyronitrile, valeronrtrile. and iso valeronitrile, and an adiponitrile; the unsaturated 
nitrile, such as acrylonitrile. a methacrylonitrile. vinylaceto nitrile. and croton nitril) of carbon numbers 2-6 etc. is contained in 
aliphatic series nitril. The compound expressed with RCOCN(s) (R is the same as the above), such as PIRUBO nitril, is also 
contained in aliphatic series nitril. 

[0030] The nitril (cyclopentane carbon itri I e. cyclohexane carbonitrile, etc.) of carbon numbers 4-1 0 etc. is contained in alicyclic 
nitril. aromatic series nitril — for example, aromatic series, such as a benzonitrile, o- m- and p-chlorobenzo nitril. o- m- and p- 
fluorobenzo nitril. o~. m- and p-nitrobenzo nitril, o~, m- and p-torr benzonitrile. 2, 4-dichloro benzonitrile, ANISO nitril. alpha- 

naphth nitril, and beta-naphth nitril. — mono aromatic series dinitrile, such as nitril; phthalonitrile, isophthalonitrile. and tele 

phthalonitrile. etc. is contained. The nitril which has aralkyl radicals, such as phenylacetonitrile. p-hydroxyphenyl acetonitrile, and 
p-methoxyphenyl acetonitrile. is also contained in aromatic series nitril. 

[0031] The nitryl compound which has a heterocycle radical including 5 or 6 membered-rings which contain in heterocycle type 
nitril at least one atom chosen from the nitrogen atom, the oxygen atom, and the sulfur atom as a hetero atom, For example, the 
nitril;2-cyano pyridine which contains a sulfur atom or an oxygen atom as hetero atoms, such as 2-thiophene carbonitrile and 2- 
FURONI toryl, Condensation heterocycle type nitril. such as a nitril;5-cyano indole which contains a nitrogen atom as hetero 
atoms, such as 3-cyano pyridine, 4-cyano pyridine, cyano pyrazine, and a cyano piperidine. etc. is contained. Moreover, the 



compound expressed with RCOCN (R shows a heterocycle radical), for example. NIKOCHINO nitril, ISONIKO chino nitril, etc. are 
contained in heterocycle type nitril. 

[0032] For example, an amino nitryl compound, a cyanohydrin compound, etc. are contained in the nitril by which the aliphatic 
hydrocarbon radical shown by said R, an alicyclic hydrocarbon radical, an aromatic hydrocarbon radical, or a heterocycle radical 
has a substituent As an amino nitryl compound, beta-amino nitril, such as alpha-amino nitril;3-amino propionitriles, such as an 
amino acetonitrtle, alpha-amino propionitrile, and alpha-amino butyronitrile, etc. is mentioned, for example. 
[0033] The approach of this invention is useful to the hydration of said cyanohydrin compound, alpha-cyanohydrin compound, 
beta-cyanohydrin compound, gamma-cyanohydrin compound, etc. are contained in said cyanohydrin compound, the carbon 
number of a cyanohydrin compound — 2-18 — desirable — 3-12 — it is three to about eight still more preferably. [ for 
example, ] 

[0034] The compound expressed with a general formula (I) is contained in alpha-cyanohydrin compound. 

[0035] 

[Formula 2] 



R 2 



A ring may be formed with the inside R1 of [type, and that R2 is the same or the carbon atom with which it differs, the 
hydrocarbon group which may have a hydrogen atom or a substituent is shown, and R1 and R2 adjoin. However. R1 R2] which is 
not a hydrogen atom at coincidence 

Said R1 and R2 The substituent which the hydrocarbon group shown and this, hydrocarbon group may have is the same as the 
aliphatic hydrocarbon radical explained by the term of said R, an alicyclic hydrocarbon radical, aromatic hydrocarbon radicals, and 
these substituents. desirable R1 and R2 **** — for example, the alkyl group of one to carbon number 12 (preferably 1-6) extent 
stated by the term of said R — A with a carbon number of about two to 12 alkenyl radical, a with a carbon number of about two' 
to 12 alkynyl group, C7-10 aralkyl radicals, such as a with a carbon number of about three to ten cycloalkyl radical, a with a 
carbon number of about six to 14 aryl group and benzyl, phenethyl, 1 -phenylethyl, 3-phenylpropyl, and 4-phenyl butyl, etc: are 
contained. R1 R2 As a ring formed with an adjoining carbon atom, a with a carbon numbers [, such as cyclo propyl, cyclo butyl, 
cyclopentyl, cyclohexyl, cycloheptyl one and a cyclo octyl ring, ] of about three to eight cycloalkane ring etc. is mentioned, for 
example. 

[0036] As a typical example of alpha-cyanohydrin compound For example, a hydroxy acetonitrile. lactohitriie, acetone cyanhydrin, 
2-hydroxy butanenitrile, 2-hydroxy-4-methylthio butanenitrile, 2-hydroxy-2-methyl butanenitrile, 2-hydroxy-3-methyl 
butanenitrile, 2-hydroxy-3-butene nitril, 2-hydroxy pentane nitril, Aliphatic series alpha-cyanohydrin;2-hydroxy-cyclohexane 
acetonitriles, such as 2-hydroxy hexane nitril and 2-hydroxy octane nitril, Alicyclic alpha-cyanohydrins, such as cyclop entanone 
cyanohydrin and cyclohexanone cyanohydrin; aromatic series alpha-cyanohydrins, such as MANDERO nitril and 2-hydroxy-3- 
phenyl butanenitrile, etc. are mentioned. 

[0037] As the aforementioned beta-cyanohydrin compound, 3-hydroxy propane nitril, 3-hydroxy butanenitrile, 3-hydroxy hexane 
nitril, 2-hydroxy cyclohexane carbonitrile, 3-hydroxy-3-pheny I propane nitril, 'etc. can be illustrated, for example. As a gamma- 
cyanohydrin compound, 4-hydroxy butanenitrile, 4-hydroxy hexane nitril, 3-hydroxy hexane carbonitrile. 4-hydroxy-4-phenyl 
butanenitrile, etc. are mentioned, for example. 

[0038] alpha-cyanohydrin compound useful like a cyanohydrin compound, for example, the compound expressed with said formula 
(I), when obtaining hydroxycarboxylic acid etc. is contained in desirable nitril. Furthermore, with a carbon numbers [, such as 
lactonitrile, acetone cyanhydrin, and 2~hydroxy-4-methylthio butanenitrile, ] of about three to eight aliphatic series alpha- 
cyanohydrin etc. is contained in desirable nitril among cyanohydrin compounds. 

[0039] In addition, if the corresponding oxo compound (for example, 3-methylthio pro panhard to the acetaldehyde;2-hydroxy-4- 
methylthio butanenitrile to lactonitrile) desorbed from the hydrogen cyanide is made to live together in the system of reaction 
from alpha-cyanohydrin compound when nitril is alpha-cyanohydrin compound, disassembly of alpha-cyanohydrin compound will 
be controlled and the yield of a corresponding hydroxycarboxylic acid amide will increase, the addition of an oxo compound — 
alpha-cyanohydrin compound — receiving — for example, about 0.1-50 mol % — desirable — about 0.5-30 mol % — ft is about 
1-10 mol % still more preferably. 

[0040] Although the hydration reaction of nitril can be performed using about 0.5-200 mols of water to one mol of nitril, it is 
desirable to carry out by the overwater system. The amount of the water used in a hydration reaction is about 1.1-100 mols to 
one mol of nitril. In addition, since the solubility of nitril and reaction effectiveness are raised, a hydration reaction is the range 
which does not have a bad influence on a reaction, in a system, can add organic solvents (for example, water-soluble organic 
solvents, such as a methanol, ethanoi, isopropanol, an acetone, a tetrahydrofuran, and dioxane etc.), and can also perform them. 
[0041] Especially the configuration of said manganese-dioxide catalyst is not limited, but may be powder, granularity, etc., and 
may be cast and used. The cast catalyst can be used as a catalyst for a fixed-bed circulation reaction etc. 20-150 degrees C of 
reaction temperature are about 30-1.00 degrees C preferably, for example. At less than 20 degrees C, reaction time tends to 
become [ reaction temperature ] long. If reaction temperature exceeds 1 50 degrees C, side reaction, such as a dehydrogen- 
cyanide reaction, will tend to occur. Reaction time can be chosen from the range of 5 minutes - about 20 hours. The reaction 
formats of a hydration reaction may be any, such as a fixed-bed type and a fluidized bed. Moreover, which method of a batch 
process and a circulation type can also perform a reaction. The carboxylic amide generated at the reaction can be refined if 
needed by approaches, such as the purification approach of common use. for example, an extract, distillation, re crystallization, 
concentration, and a chromatography. 

[0042] By the manufacture approach of the carboxylic amide of this invention, it excels in repeatability, and since the 
manganese-dioxide catalyst for nitril hydration which has high catalytic activity and reaction selectivity is used, the target 
carboxylic amide can be manufactured with sufficient productive efficiency to stability on a scale of industrial. The carboxylic 
amide obtained by this invention is easily convertible for a corresponding carboxylic acid or carboxylate with the approach of 
common use, for example, a hydrolysis reaction, an esterifi cation reaction, an amide-ester exchange reaction, etc. For example, 
the hydroxycarboxylic acid amide obtained from a cyanohydrin compound can be led to the hydroxycarboxylic acid ester which 
corresponds by the amide-ester exchange reaction while being able to guide it to corresponding hydroxycarboxylic acid by 
hydrolysis. Moreover, hydroxycarboxylic acid ester can be manufactured also according to esterifi cation of said hydroxycarboxylic 
acid. Furthermore, unsaturated-carboxylic-acid ester can be obtained by the dehydration of hydroxycarboxylic acid ester. 
Therefore, the manufacture approach of the carboxylic amide of this invention is very useful when manufacturing 
hydroxycarboxylic acid, hydroxycarboxylic acid ester, unsaturated-carboxylic-acid ester, etc. especially, a carboxylic acid and 



carboxylate, and 
[0043] 

[Effect of the Invention] By the approach of this invention, since it returns using comparatively many multiple-valued carboxylic 
acids to a permanganate, the manganese-dioxide catalyst which has high catalytic activity to a nitril hydration reaction can be 
manufactured with sufficient repeatability. The manganese-dioxide catalyst for nitril hydration is useful when manufacturing 
carboxylic amide with high selectivity to a nitril hydration reaction it not only having high catalytic activity, but. By the 
manufacture approach of the carboxylic amide of this invention, since said manganese-dioxide catalyst is used, the carboxylic 
amide which corresponds from nitril can be manufactured with high yield and selectivity. Carboxylic amide can be manufactured 
by the hydration of nrbil, without using a sulfuric-acid catalyst especially. 
[0044] 

[Example] This invention is not limited by these examples although this invention is explained more below at a detail based on an 
example and the example of a comparison. 

After adding 0.06 mols of concentrated sulfuric acid to the potassium permanganate water solution (concentration 0.57mol/L) 
which dissolved 0.0625 mols of example 1 catalyst preparation potassium permanganate in 1 1 0ml of water gradually, it heated at 
30 degrees C. It added in this solution, having adjusted the oxalic acid water solution (concentration 0.96mol/L) which dissolved 
0.125 mols of oxalic acid in 130ml of water to the bottom of churning, and adjusting reaction temperature to 30-35 degrees C. It 
heated and riped at 90 degrees C under churning in 3 hours after addition termination.. The black manganese-dioxide catalyst (A) 
was acquired by filtering the obtained slurry, washing filter residue until a sulfuric-acid root is no longer detected by pure water, 
and drying and grinding at 1 1 0 degrees C. Moreover, in order to check repeatability, the same actuation as the above was 
performed 3 times, and a manganese-dioxide catalyst (B), (C). and (D) were prepared. 

[0045] hydration reaction profit — **** manganese-dioxide (catalyst A) 0.1 g was put into the glass reactor of 50ml of content 
volume equipped with the agitator, 29g (mole ratio: water / LCN=64) of lactonitrile (LCN) water solutions was added, and it was 
made to react at 70 degrees C for 1.5 hours And when the quantum of LCN and the RAKUTO amide in reaction mixture was 
carried out with high performance chromatography, they were 87.0% of invert ratios of LCN, 86.8% of yield of a RAKUTO amide, 
and 99.8% of selectivity of a RAKUTO amide. Moreover, the place which performed the hydration reaction like the above about a 
manganese-dioxide catalyst (B), (C). and (D). The yield of a RAKUTO amide is 86.1%, 86.7%, and 86.7%, respectively, and was able 
to acquire the manganese-dioxide catalyst which has high catalytic activity with sufficient repeatability. 
[0046] The potassium permanganate water solution (concentration 0.57mol/L) which dissolved 0.0625 mols of example of 
comparison 1 catalyst preparation potassium permanganate in 1 10ml of water was heated at 50 degrees C. After adding under 
churning 50m! of 50-degree C water solutions which dissolved 0.047 mols of manganese sulfates, and 0.088 mols of potassium 
hydroxides in this water solution, at 90 degrees C. it agitated for 3 hours and riped. The black manganese-dioxide catalyst (E) 
was acquired by filtering the obtained slurry, washing filter residue until a sulfuric-acid root is no longer detected by pure water, 
and drying and grinding at 110 degrees C. Moreover, the same actuation as the above was repeated 3 times, and a manganese- • 
dioxide catalyst (F), (G). and (H) were prepared. 

[0047] When the hydration reaction of LCN was performed like the example 1 about each of a hydration reaction manganese- 
dioxide catalyst (E). (F), (G), and (H), the yield of a RAKUTO amide was 5.3%. 2.2%. 4.9%. and 3.3%. respectively. 
[0048] The potassium permanganate water solution (concentration 0.57mol/L) which dissolved 0.0625 mols of example of 
comparison 2 potassium permanganate in 1 10ml of water was heated at 50 degrees C. After adding a 0.125 mols of hydrazine 
sulfate, and 250ml [ of water ] water solution under churning in this water solution, at 90 degrees C. it agitated in it for 3 hours, 
and riped in it. The black manganese-dioxide catalyst was acquired by filtering the obtained slurry, washing filter residue until a 
sulfuric-acid root is no longer detected by pure water, and drying and grinding at 1 1 0 degrees C. And when the hydration reaction 
of LCN was performed like the example 1 using the acquired manganese-dioxide catalyst the yield of a RAKUTO amide was 63%. 
[0049] The manganese-dioxide catalyst was prepared like the example 1* except using the oxalic acid water solution 
(concentration 0.5mol/L) which dissolved 0.125 mols of example 2 oxalic acid in 250ml of water. And when the hydration reaction 
of LCN was performed like the example 1, the yield of a RAKUTO amide was 82.3%. 

[0050] Manganese-dioxide (catalyst A) 1 .0g prepared in the example 3 example 1 was put into the glass reactor of 50ml of 
content volume equipped with the agitator. 30g (mole ratio: water / 2-hydroxy-4-methyrthio butanenitrile =64) of 2-hydroxy-4- 
methylthio butanenitrile (2~hydroxy-4-methylthio butyronrtrile) water solutions was added, and the churning reaction was carried 
out at 70 degrees C for 1.5 hours And when. the quantum of the 2-hydroxy-4-methyfthio butanenitrile in reaction mixture and 
the 2-hydroxy-4-methyrthio butaneamide (2-hydroxy-4-methyrthio butyl amide) was carried out with the high speed liquid 
chromatography, the invert ratio of 2-hydroxy-4-methylthio butanenitrile was [ the selectivity of 2-hydroxy-4-methylthio 
butaneamide of the yield of 2-hydroxy-4-methylthio butaneamide ] 99.1% 99.1% 100%. 

[0051] Except replacing with an example of comparison 3 manganese-dioxide catalyst and using electrolysis manganese (product 
made from Oriental Soda: brand : FM) 1g, when the hydration reaction of 2-hydroxy-4-methylthio butanenitrile was performed 
like the example 3. the yield of 2-hydroxy-4-methylthio butaneamide was 64%. 

[0052] After adding 0.06 mols of concentrated sulfuric acid to the potassium permanganate water solution (concentration 
0.57mol/L) which dissolved 0.0625 mols of example of comparison 4 potassium permanganate in 1 10ml of water gradually, it. 
heated at 50 degrees C. It added in this solution, having adjusted the oxalic acid water solution (concentration O.lmol/L) which 
dissolved 0.025 mols of oxalic acid in 250ml of water to the bottom of churning, and adjusting reaction temperature to 50-52 
degrees C. It heated and riped at 90 degrees C under churning in 3 hours after addition termination. The black manganese- 
dioxide catalyst was acquired by filtering the obtained slurry, washing filter residue until a sulfuric-acid root is no longer detected 
by pure water, and drying and grinding at 1 10 degrees C. And when the hydration reaction of LCN was performed for the acquired, 
manganese-dioxide catalyst like the example 1 , the yield of a RAKUTO amide was 39.8%. 

[0053] After adding 0.2 mols of concentrated sulfuric acid to the potassium permanganate water solution {concentration 
0.69mol/L) which dissolved 0.25 mols of example of comparison 5 potassium permanganate in 360ml of water gradually, it heated 
at 90 degrees C. It added in this solution, having adjusted the oxalic acid water solution (concentration 1 .3mol/L) which dissolved 
0.065 mols of oxalic acid in 50ml of water to the bottom of churning, and adjusting reaction temperature to 90-92 degrees C. It 
heated and riped at 90 degrees C under churning in 3 hours after addition termination. The black manganese-dioxide catalyst was 
acquired by filtering the obtained slurry, washing filter residue until a sulfuric-acid root is no longer detected by pure water, and 
drying and grinding at 1 10 degrees C. And when the hydration reaction of 2-hydroxy-4-methylthio butanenitrile was performed 
for the acquired manganese-dioxide catalyst like the example 3, the yield of 2-hydroxy-4-methylthio butaneamide was 53.4%. 



(Translation done.] 



